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(54) LUBRICATING FERROMAGNETIC PARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain hard magnetic 
materials and soft magnetic materials with high density 
and high magnetic characteristics by coating 
ferromagnetic particles with a lubricating high molecular 
outer shell including small amounts of insoluble organic 
lubricating agent particles sealed in the coating of 
continuous soluble thermoplastic coupling agent 
SOLUTION: This is moldable particle materials for 
compression molding on a ferromagnetic product 
including plural ferromagnetic particles uniformly 
dispersed on an entire polymer matrix, and each 
moldable particle is constituted of a ferromagnetic 
particle 20 having a lubricating outer shell 22 sealing the 
ferromagnetic particle 26 in the surrounding. Then, the 
lubricating outer shell 22 includes small amounts of 
insoluble organic lubricating agent particles 24, and the 
lubricating agent particles 24 are made smaller than the 
ferromagnetic particles 20, and the lubricating agent 
particles 24 are connected with the ferromagnetic 

particles 20 by coating 26 of soluble thermoplastic coupling agent sealing the lubricating agent 
particles 24. Thus, satisfactory dry flowability can be obtained at the time of compression 
molding, and a magnetic material product with high density can be formed. 
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[»** i ] hi) *£*Kis— ki^ir l 

»«r*tf , If ** 2 tlB«^rt«tttt?-*#o 
[if ^4] »}|S!ftfis^f7u- hSr^tr. W* 

[fll**5] #±a^*^^S:$^ ^fru-F 

[»*3l8] »«tt«ft^Jc»«i-SltKWtc 

tz<p*< t t2lo*»fiS:$tf, M3K«6^Ett0O 
[»**9] T»#J:JBfcfb¥»fc»tt5. IS** 8 

og^7^ y h^^-tP, SS** 9 lcE«<£>&^ 

- -t ^^i/-h^, fj!*Jg l o KEttote 

[«**1 2] 7;^p^-4t>^/Ky7h77;ut 
Dxfl/y^tf, 0 fcfa«B<0*fc-?*#. 40 

[gf*Jgl 3] ^yfF77;utnxft/y|[^|f 

»**7lcE«<D«[^*W. 
[ff^^l 4] ^yr h77^tBxfi/yftf^ 

** 7 idE«©tt-f-**r 0 

[f**« 1 5 ] *Bto*j£«tttt?-a>«) 0 . 2 5-1*) 
4. 2 5fi*%«r««-f-6»*^2tcE«O*i^*«- 0 
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2 

/K 7x^ u^^^f-v K, ^jl7^!J;u^ stfy 
t-;ut°py /fy^f uyg^Kyg, #y 
*^u->\ ->y xi^^^i^TKy y u~ 
»^f>I«!ii5, IS** 2 icttMLCDtiL+mtto 

[ft** 1 7 ] *tt*S*fitf>0!>ft) 0 . 25-j^4. 2 5 

[»** i 8 ] »»»jtt^-d5^isojift s -ft 2 o mm 

%*r»J*1-SW**l 7 KEtt^tt^***. 
[M ** l 9 ] !feBttttt-T>^KKtttttm«:$^. iS5 

yt^y^y 7 ;uty KJ: t) ft5«d*6>atftu* a*o*g 
*3»j##y ^uv, #y#— a?*— k ^y^/u/^> 
«J:tF#yr* y u-h.to*s«*»6>atfix*, if* 

* 1 fcE«0«^*«\, 

hv s h\ #y;*yu*>\ ^y^7— Tjf^— k tJn y 
r^y^BL ^yt'x^t'py K^j;^y7fi/y 
«TM'fio7K y ai-x^-r ^ h\ y x ^ s h\ # y 

^/u*:^ ?Ky #-^;t>— K *?y ^^ — u^ni— ^ 

;k ^?y 7xxuyt^v h\ tfyrty^m^ ^yt* 
x:/ut°ny #y ^^-u^MtK-^ u^r yg, v-y=i 
— ^y^fi/y^i^yr^y u-hj:^^^si 

[ft*^2 l ] 7/utp^-^y^^yf h^:?^;*- 
px^uy^^ d>otHMH*3;c ^-/u^ y h 
- y ^ ^ y v- h «r*tf , If** i e idtem^ 

11^*^2 2] b y y ^^^*?y at— t 8 -/^ 

-frffjastfyr* y h*$tN »#«2 0M«oft 

[M** 2 3 ] ftttttttfttf ii55>^^ h y 

y w— h - ^^yu-h t*tf , »** 2 2 

$>ti>Mt£< t 2o^*»^JI«r*tf, ff**l(c:E* 

[»*«2 5] Jtg^ygj; {)tl>^^h7D-tS 
«r*i"5, «**2 4JcE«cott^*W Q 

[0001] ^^p^n, ^s^^rafflmffJtt^srffi^L 
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(3) 
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[0002] %g|<Pir& 

[0003] tktt^ttataitttt?- (i-ftfc>%tt iooo 

*)ft2 0 0x;U^fyK*i») *r*i-Sfc1"#4v\ 

Kfe©#H»ffP» 5, 2 1 1, 8 9 6fM 

SIcs^kbwlt (i) fttt^fcatti-s^y-r-^ 

hyy^^t»au (2) Acffl^(c*5tt5^m^^ 

fc*>G>5*>4*K#y h&Jzu^y 

[0 0 0 4 ] *A «5tt«tt7a9>r 30 

K #±«**-fr4: (fcatfSra-CO, Fe-Nd 

w fc t£flib;ftTV>5 0 fetx.tfv*-f ^fero*H#WJIS 

5, 2 7 2, o o 8-s-wne»jctt. fKWBtt^y 

WflMfct # * V»»T« t> S *M5#-T-*»c*f A 

« , tk * ^wnimi $ jx/t # en tk * 

[0 0 0 5 ] 17- Kfc©*H*HMS5. 211, 896 
^JfcJtfi'i^V&^HttlMRS, 2 7 2, 0 0 8f 

U »»1-5»»tttt^oSfEtL^wW8fR-c x v 3 
"r> ;u ^^- (Wu r s t e r ) » ifelcj: f9?*Mfta« 



#fp]^8 - 2 3 6 3 2 9 

y ^-Srrtiwvy (i-*t>*>»«»«) _br^i 
ftic*»i-5o fft-T-ttrt«i^y w+*«riiorJh 

[0 0 0 6] A>y 5, 1 9 8, 1 3 7f 

* h y y v^r&£xfx7'(7 t 4 is# f #s(i&m&&i&T 

.?M)W~itift*7^9!7y^7 (ACRAWAX. 

s»siai) Tf^^lR$i^-cv^5--^s^s*sKy^-»A^ 
tWAtt^t^awM^u^KSfctta-frtt, (i) & 

Mtt^*n^ix«r«orv^#y^— tt^Fir««fc*A. 
5^Tte*fea*a>0, (2) pm^J^Sr^^^tt^fls:^^ 
— f-^ftiirT, (3) m*<D&g£te£x*%Lm$:ft1-Z) 

^m^^^mu^^-^ fegk&oizmm ( s e g r e g 

a t i o n) a-o (4) tt"fBfoH»m(+llQ»ft 

[0 0 0 7] jSWOgg 

n o r i t y a 

mount) &&<Dmwm^mi±-?fozmmmm#m 
^-**tf. *«a»«tt^«»fltffljKy^-^ai«srJs. 

fcV>Tfi, V ftft 5 0li%*J||tlftt5, 

fel-«Wt5«lHi*s<f<, d*o«Jfttt^o»«itt*5j:t^ 
»Att^tDi«?aJEII8ttS:efeat-Sp ^»tt*/1^5><Co 
rv^xfcJ:v^«, L<li'>#< 1 1) 28, -f-^fe*, 
^ h y y^^Mt^Tit^^^Sll, «3j:uc«|tft 



by ***j&£jii;i^ibixs#y^-£±« (i-fth> 

#* LvMMKfcds^TWu «iflill8fto«*4ii:ftft 

[0008] Lv^»tt*^at-ft:tttt^*tttt, n 
Hft Lfc tf< y x ^ u ^ jg#Sij«M $ jxfc 

f»JB TS ic ^ tb^n^f A $ titctik - * ^ A - * jr * 

tt*a»e>fca. wo. 2fift%*a»o»»sijBB#ST?. 
«p D p$r4x.5, TV????* (&m&m) mo. 

0. 5%a±©E**l:J: 5#5>h*fljSflMttTt 30 
[0009]^ Lv^»tttkK<C,«AAtt^»«-». 

y D-f K (ACRYLO I D) B-66 (S^fffi 
«) > n — A • 7^K • 'n- ife^#J*6$SlciI$t 
^ftfc^y t" h 77;utnxf uy [PTFE] (7c £ 
ZttT-7u^ (Teflon, S»Mfl{) ) jHJfrSMft^P 
"Chy^a-hSitfcJiKy^— r/K^ K (fctxli^ 

A (ULTEM, Sflkffifll) ) lc#A*Jxfc*tt^ 

PTFEt*l:fi*/yi/y h*-fZ>Zttz£ 

0. 05-^0. 5 lf%£0 P T F ElBM/5 s t^tfc 

[0010] «jtf4^ssrtt % 
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WIW*tt4«y^-**»d^<c5^^yir--*« 

1"S**»Jl<y^--«IIWB©*SJ: t>tt*#v\ 
S*tt*fc^*#*«*raMMbL Ofci;t«*/u;**- 

— t?*«SKSJ:5lc^9y--T?i!fc#f*it««+5. ft 

^*tt*^Mtt^y^-«*»ttc:aw*^fc«tt-ca- 

Xfi-r h y y^^»*tt4«y^-4r»*i-5. t©e*. 
Kit Lfc^p°D co^fe -C fe 5 Kg £ tit V 

h y f^^sKy ^-jwi: t>»nt$^»»* 
[001 1 ] ^a£2BM^jgl 

aKy «d^*orv^Tt ctv\ ^^L<fl^g&(i2 

So »at«tt^^H^ix*«»«ittT-»*#y^--ji-e 
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[0012] L< tt^»<0*^*Wifi 

otHftS-efc^i. — Rl-SIWSiJJia-^tt, Justus 20 

^FO^O. 05-J^O. 5li% s ^M5-5 0l 

y h^^/Ky -r s^^/u^-nni^-u^p^ij ^ 
0. 5%J£*_h<OPTF ESr^gfi L*V\, #S0. 5 

WO. 3%OPTFEEn x i^ > ttlbO 

[ooi3] 3*«tt«[^tt, tt-^ottft^jctrvt&tt 

5 -ft) 5 0 0 ^ ? o v£> t *>s ¥*>J5ftj£ft) 100- 

^/y/^-^tj^ioooc Mioo^oy) 

*fcttSC4 0 WS18 0) £ LT7l?IE£ixTV^ 0 
^100;^n Vld&tfs *P*Sl*W£«) 20-1^)60^ JO 



4#&B*P8- 2 3 6 3 2 9 

tttt^F (fctilfSm-CO, ifcliFe-Nd-B) 
1 -ftj 100^n yCRa, sp*&tta» 2 0 
-ft)6 0 ^ ? n ^Tfc^o 

[0 0 14] 3fetttttt-^0*Slc«*L^fl»Mttf 
[0 0 1 5 ] ffiit»ft^£rS§tU d»-D3»a«4^y^— 

tt!»^ratt*y-^-o*n % ^^bo^RTM^^y 

i-<5— ft-** h y y**raj*tt#y i UTt>fpffli-5 

/^te^Ky-^— ) w^im fci^iwvhyy^^ 

*ft^y^-JiJ:l?»»»Jtt-T-«r*3iri-Sf^««:U 
o-^ h y y **»rttt#y ^— glct 9tt^£;ft,5*fc^ 
S £ 2 tt-frM # y -±S a> <b 4 5 »«& 

[0 0 16] ft!ttttfl:ov^lt ^by^^^W 
tt^F- -h^»»#J ^-^^fr L^v^ SrgflH- 6 fi6 (cffi v ^ f, 

**y^-w»«Mftw»jc*ajL-ca*u ^w»«ffl 

^77!i-^AU, rP|yf^J^WL^v>^y^-ji 

< i: fc 2«jgoa^5sKy fcSHMMdtt^-ro**^ 

h v^^^Lfc^^/u^ y h-^^-/^^ ft y 
i/-h^y-7- (fcixifr^yn^ kb-6 6 (&m 
SfS) s d — ^ • 7^ K • ' N — ^d^^>) co^f^^o^y 
fh77;^Dxf [PTFE] Jft^ (fci^^f 

(s^^ai) ) <d*=7 y — t?^-— h 
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& {-tf£t>%7. 5-7. 6 g/c c) *5j:tf.fc0i*V> 
l. 0-3. OQ-cm) Sr^-f--5^ 

1 3 g/c cClgf^o J&SMstt, #S£»/a-t-5# 70 
#*tt^lHJI»*fcfiiai-a) «>W*fc«tx.rv^o 

[0017] h y * * y 

5^«-+5>*a*i3J:V£EA«rfflv^T, WASixfctt-?- 30 
-^6 0 hy/i n 2 T'fo^p 0 J&Jf^UJtte^ h y 

*»rttt#y^- tjd <ommz.fc&-rz>x 

[0018] Mttt^^®ICfcSi^j8ftt, © 
fc<tt^lH*tt*<6TS*5£fclcJ:o-C* IfAtf© 

tfPTFE) h H± % :^<tp^^ij-7;i, 

[0 0 19] *M5l:B§Lttt, 9i8ttttt-?»4c^BI 

F e N d B |:o^tli 1 0 0 ^ ^ p £fc*>, 

»*L<r±2-Do»j4ioji«r*tfe*>^5 0 atuisfc 

teTJffi : (1) H y y***jStexK»J ^-A»e>4 
5; (2) S'HS^fgljli: LT 

Wttl1-5 ; (3) ^L<{i^y7; h\ frbTLtt 

t-foVl K t^y6fcJ;(;t>fDy6 1 2*fctt 50 



%fM¥-8 - 2 3 6 3 2 9 

yvt (NO V E LAC) d*¥>*5 e U&0>sK y 

— * fctjttftfy ^yjbf- y^>, (PVDF) 

te^Wttjfc^msttiB, fct^rf^y^ 
l < tt^ftSttftw i-i 5 ^ * p i"<Dmm& 

n*-2K>»*|»»J (/;i:ilfPTFE) ^f7l/- 

tts^itt^y y t-sisicsttt, attt 
sKy ^^u^*>e,*<5 0 L^LJiiBi-^^ytftii^EtT) 

»tt#*b<tt»ABMtfft-T-Oftl. 15-84. 2 5 
M%a>e>fc*-Cfc*5 8 ^77 h^ffl»^iJfi N ^ 

[0 0 2 0] mm,b (fzt7Ltf$k%iM&%L?) I^OVNT 

w ^ K lvo , ^y7UVU\ ^y 

^y^7— K ?Ky7x=i/yx-r;K ^y 
^^^u^^^rix h\ ^yr^y/u^ s ^y (t^/ut° 
ny k>0 joctr^^y (^f-uyi^w vi) 

ic^-rs^^su^n^ h y y ^ ^^tt^ y 1 m 
^Hfitt^y^— , ^txf^^y ^^u>- N vy 

8i()t»*U<rt:^yfh77^oxf (p 
TFE) a>*>fc5. *^JBtt**«l#y.^-*ra[«** 

KfiN-^f/ut'ny Ky4i:\ co^Ijg^^ y ^ 

0. 2 5-82. 5lf% (SiKtt^O. 4-8 
0. 8fiS:%) d^/^Tfe^9o PTFEi?|»f 
f±: (1) ItAMf^O. 0 5-80. 511%; 

(2) 1 2-8 2 0tt% ; *3«tr^ (3) 

»J-»»#JS (i-**P*>#»^.«^oV^-C) C082 5- 
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&J5 0S*%**f>&5o ffi*T#* Lv^^fcuirtt. 

**f->\s*9 9 ]) y-'J^jx,^ $ $ y u _ ^^y 

^*S*#J (fctxfcfT* D u4 KB- 6 6, n-A • T 

(PTFE) ft^ft hy^a- hS*Lfc^y 

hS4 P T F E $ ^fcSSlfllttttf Kifc;* 10 

mm (1-ttt>*>7. 6 2 9 g/ccl:&^) *5,fcW9 

K^fi&tas Ci-4*>*>1. 3Q-cm) 

©ft**fc*<&««*ws t Ay if i 0{a-efes o -o&a 
^bwwiatm 

hyy**, IS^J&JitHNffiM) too. 5%oft^K 

yKO»ffl:^t4 0GOe) ft £tMKl 
(5 0Hz^»m^5 0 J/m 3 ) 20 

— (1) ^7;i/tn7^3^>>if i/ 
V, (2) ^^t7;utn7 p nbVy, (3) mt V V 
7;^nx^uy, (4) Ijbhy 7;^nxfi/yt 
^^U-yco^tfy ^ — % (5) T h 7-7;\s^r2 3Lj-w^ 

ixfi/^ 3/ fyv- (6) 7yf{bt^yr^ 
(7) 7^*^kif=^^y^-*^^ffiffiL9 5o 
[0021] n»ffitt^fr3fttttttt-7-(0«S(c«fttl$-» 

^it/^u- h 4 0JB*(^fe5?Ll 0*5j;t>*2 Ofi^rtu 

■T-sratt&^-fr, ^^o-^^^ ^ - cD3— ^— ^x^^n 1 6 

£>?L6£iILT^A-rs o CixIwH LTJ*0**t-£>S 
*#v^^HBp l Oil, rt«*3J:^«vy - 
€ p *u8*5 < ttr2oiBoiii«#«i s i^ivyy^- 
8 £r ii o T J; 19 ±j?^mti Z><D& *jm \z i~ 

S c ^^F^Ih>y ^^-8 0>HtHSa>*>ttlT;fcf vvfrw 
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72 

S c WS^fiSL^tv^^p 2 0 li*MP!M§:3§ 

So 

[0022] f&mMm*te. te^w:*4&iijgrsanf» 

!6 ( 3tt5W77y-^7 p u-yX;n 2{C 
tSfcfelc^^roffitf^y f-f X, ^4 

[0023] nw&izn* oa**3j:tKflEA-ett-7-*ffi 

«f ttv h y ^*ffM;te^y ^-&^££vm::^ 

^^^p^^ic^^^-rs^ h y 

So ^"sjMtt-^ h y y^^j^y-^— ^cov^T^i, /f 

-^^S£^-frSy u cfi6^ffi^^ffiv>ibtl,S^fo'5 ^ 0 

raEftttTfesj^sMb^y^- (tttiffe^x 
mm&z^xmm,-? h y ^^^n<om^^^mA-t 

[0 0 2 4] El2^i:t> > 3fi^^^)iS|1||^^u, d 
0»^B£t^=2 T 2 0 Jiig^^K y -e— 2 6^ 

4**tf*»i*»^»2 2(C»A^^TV>So 
[0 0 2 5 ] El4*3j:t^5tt*|8W(75»* UV>ffi«R«r^ 
i©»#M«tt3762 8fiigj^^y -v— «KM3 6 

giJ±S3 2"C*«acixfe % »»*J*^-Sfc^ssi^ h y 
y^^»*ttaKy O^rii^LTVNSo 
[0 0 2 6 ] 1 

l:i?)»8i0 0OCi:gJ!>t,^ 
tt^ lOO^ny) 15kg Sr^-f , 1 0 

mm%<D# y ^1— T)y^< % K (-f-*h>*> ^/u^ A 10 0 

0) *5«fctf9 OfiroOlfb^fU'y (^TMeC 
12) d»feft5»»-e5fc(**t»«Ufc. ttM$ 

hT^K (i"^^^T^ 7l7y^^C) , 4. 5fiS% 
(DV/Ut-J* 1 0 0 0fcJ:T/8 6. 5if%£OMeC 1 2 
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TWc e =^-Ml»17. 8cm (7*) <z>*MB0 

^£25. 4cm (10') , *«ft7. 6cm 

^*»4 0. 6 cm (16*) COmm\^t>ti^X\K^ 
$02 2. 9 cm (9*) ^*TJt**9, RV*-CR«»fc 

cm (1/2* ) Ji*^fc5 0 aE»{bfflOffi*^?L*ii 
LT*&3 5 Om 3 /«F(^5£flr*5i:t/»5 5 3* 

*CX? V X;isfat>%0 4 0 g/^f"e3 0# 

IB, 2?ftefcrt-iti-s. *»^SfiMA«tt^»o. 8 
fcoTVVfc. ^^0. 3M%tt*Wn» 
1ft£$*t/C^fc 0 »A<R*fc-^OJ»0. 2fiS%«r^7 

%*3«fctf±fl>»0 2 5 %^7^7J?y^7^b^oTV> 

[0027] ftv^-ci 5 Lr*»s*tfc*tt^^bai« 

J:tf*V) ^ftt^KI^^^ 1 4 Otlc^SWlc 

m-tZ>m£i/=L- (feed shoe) SrgTSf^ 
n 2 (TSI) ©EEATfc^l^U ^*Uw J: 0 

fc*W«**7. 3 5g/cc (IMS7. 57« 
it) % if#£^2 0 OG/Oe, a7- D7 2 2 0 0 J/ 
m 3 , iS.fctfatt* (0. 15Q-cra) ^tttV> 

A»l 7 0G/O e0>8W* % 2 2 0 0 J/m 3 ^37- 
[0 0 2 8 ] ffj2 

%©iKyx-f;^ * K (tftb*)9;ufAi 0 0 0) 
*3<fct^9 oft%oMe c i zd^^stttt-eefcfttttt 
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PTFE Ortefr-hT^u yMP 1100). 2. 31 
'fvu* y y--?^^^ f#yi,— ytf 
y-7- (tm7^yn-<KB-6 6) ioi^go. 

#^T!*tttt*«tl,fc p PTFETO5 ^ >co^i?H 
tt&Sr^TLTV^ 7. 8 cm 

(7*) (1-ftfe%*7LB5«>iB*K:*sv^ 

T) . 43«tt^*$/*;$ 25. 4 cm (1 0* K 
/0 #57. 6 cm (3") OF^ftiJV ]} ^-Srfit^Tl/ 

*«S»tt*<D_h*»4 0. 6 cm (16") OEKK: 
t>tz^X\M:mm 2 2 . 9 cm (9* ) fcnt-ej£#!K & 

1. 3 cm (1/2* ) J^^fcSo ffi®4tm<D 
£*#?L*iiLT*&3 5 Om 3 /^ilSioJ:r>^5 5 

PTFE^7U»^/X;H 2 4 0 g/^CO^^ 

T?2 5#NK 2S*!!W+ttLT* #A*ttiFOft0. 6 5 
20 M%d*feft5^»Sr«J58Lfc. tMP^ilfifo. 4lf% 
f±PTFE-7^ y l^h^ltM^TV^t 0 $*A 

[0 0 2 9 ] t^VNT^ 9 LT*«S^fc«tt-^^feat« 

£tf*V) ^■W-5IBfctt-^Sr» 1 1 OtCITOC 
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